New approaches to understanding double-stranded RNA processing by ribonuclease III purification and assays of homodimeric and heterodimeric forms of RNase III from bacterial extremophiles and mesophiles.
Ribonuclease III (RNase III) is a double-stranded (ds)-RNA-specific endonuclease that plays essential roles in the maturation and decay of coding and noncoding RNAs. Bacterial RNases III are structurally the simplest members of the RNase III family, which includes the eukaryotic orthologs Dicer and Drosha. High-resolution crystal structures of RNase III of the hyperthermophilic bacteria Aquifex aeolicus and Thermotoga maritima are available. A. aeolicus RNase III also has been cocrystallized with dsRNA or specific hairpin substrates. These structures have provided essential structural insight to the mechanism of dsRNA recognition and cleavage. However, comparatively little is known about the catalytic behaviors of A. aeolicus or T. maritima RNases III. This chapter provides protocols for the purification of A. aeolicus and T. maritima RNases III and also describes the preparation of artificial heterodimers of Escherichia coli RNase III, which are providing new insight on the subunit and domain interactions involved in dsRNA recognition and cleavage.